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Exploring the Internet 
Accessing the vast databanks of technical and commercial information on the Internet has 
become much easier over the past couple of years due to the development of user-friendly tools. 
In the first of an occasional series Simon Lande of Magus Research provides a guided tour 
on what's out there of interest to readers of TFR. 
The World Wide Web 
For over 20 years the Internet has 
been used primarily by the academic 
community ,  both as a low cost 
communication medium, and to ac- 
cess information on computers lo- 
ca ted  wor ldwide .  However ,  
navigating the Internet using stan- 
dard search tools is a daunting task, 
requiring a considerable understand- 
ing of Unix commands and a varied 
mass of computer protocols and 
languages. 
The arrival of the World Wide Web 
(WWW) has changed all that. The 
Web is the most recent and most 
powerful information service on the 
Internet, providing a set of standards 
that links together all the other 
resources of the Internet in a way 
that is simple to use and understand. 
Web documents are written in a 
language called HTML for Hyper- 
Text Markup Language which incor- 
porates "hypertext" links enabling the 
reader to jump from one item to 
another regardless of its location 
worldwide. Once connected to a 
Web site, a document appears on the 
screen. Certain words are underlined 
and selecting these items, simply by 
pointing and clicking with a mouse, 
activates the link that takes you to 
another file, which may be on a Web 
server on the other side of the world, 
but which appears as a seamless 
connection to the user. 
The Web can be accessed by 
subscribing to a commercial on-line 
service such as Compuserve or Del- 
phi. However to get the full range of 
Internet features it is often best to 
establish a link via a local Inter:net 
access provider. Most of these com- 
panies provide Internet access for a 
flat rate monthly fee, and supply free 
software that includes all the tools 
required to take full advantage of the 
Internet. To get onto the WWW 
requires installing Web browser soft- 
ware, such as Mosaic or Netscape. 
Searching the WWW 
With over 5 million documents on 
Web servers, a figure expected to 
double every 6-12 months, it is easy 
to be overwhelmed by the informa- 
tion flow. There are many free online 
'search engines' which enable specific 
pages on the Internet to be located; 
some engines search titles of docu- 
ments, others search the document 
text, others search just indexes or 
directories. 
One of the best places to start a 
general Web search is the Lycos 
Database, a massive catalog of the 
Internet maintained by Carnegie 
Mellon University. The Lycos Web 
explorer searches the Web every day 
building up a database of all the pages 
it finds. Searches using Lycos usually 
1. Lycos World Wide Web Search on "Gall ium Arsenide" 
The search returned 138 items, 5 shown below 
Microwave Power HBT Reliability 
http://erd.rl.af.mil/ER-News/hbt.html 
DoD program with Raytheon, Rockwell, Texas Instruments, TRW, and Westing- 
house, on device failure mechanisms in microwave power HBTs 
Gallium Arsenide Research Action on ASIC Synthesis 
http://www.newcastle.research.ec.org/esprit-br/synopses/9144.html 
European program aiming to improve the knowledge of European researchers 
on mixed mode GaAs VLSI circuit design and to generate facilities for allowing 
the reliable design of such circuits 
Experimental Study and Analysis of GaAs MESFET Sidegating Effects 
http://www-ee.stanford.edu/ee/tcad/research/experiment.html 
Stanford University research on "sidegating" a phenomenon which is a key 
limiting factor for high integration GaAs MESFETs, characterised by the current 
in a MESFET decreasing when a negative voltage is applied to a neighbouring 
device. 
Development of S-bandlKu-band GaAs FETs 
http://web.fie.com/web/fed/nas/prog/naspgbki.htm 
TDRS project to develop Ku-band and S-band solid-state power amplifiers 
(SSPAs) for the TDRS Flight-7 spacecraft using GaAs MESFETs from Raytheon, 
NEC and Fujitsu. 
Wake Shield Facility 
http:llwww.ksc.nasa.govlshuttle/missions/sts-60/sts-60-press-kit.txt 
Documents the efforts of NASA and the Space Vacuum Epitaxy Centre at the 
University of Houston to grow ultra-high quality III-V materials in Low Earth Orbit. 
(A paper on this subject was presented at the 1994 GaAs IC Symposium). 
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2. Selection of WWW Sites 
GENERAL 
1 World-Wide Web Home 
http://info.cern.ch 
2 The InterNIC 
http://www.internic.net 
3 Internet Tools Summary 
http://www.rpi.edu/Internet/Guides/decemj/internet-tools.html 
4 Commercial Sites on the Web 
http:/www,directory.net/ 
5 International Society for Optical Engineering (SPIE) 
http://www.spie.org/ 
6 US Patent Office 
http://town, ha ll.org/patent/patent, h ml 
US GOVERNMENT 
7 ARPA ESTO 
http://esto.sysplan.com/ESTO/index.html 
8 Materials Science Business Opportunities at the Lawrence Berkeley 
Laboratory 
http://www.lbl.gov/Tech_Transfer/Materials-Science-Bus-Ops.htm 
9 Ballistic Missile Defence Organisation 
http://bradbury.nrl.navy.mil/general/bmdo.html 
10 The National Technology Transfer Center Home Page 
http://iridium.nttc.edu/nttc.html 
11 The Technology Reinvestment Project Focused Awards Development 
http://trp.ida.org/FY94_Focused/Awards.Development.html 
EUROPEAN COMMISSION 
12 I'M Europe Home Page 
http:/www.echo.lu/ 
13 The ACTS Programme 
http:llslarti.ucd.ielinttelec/acts/summary.html 
JAPAN 
14 WWW Servers in Japan 
http://www.ntt.jp/japan/internet/www-in-JP.html 
15 The Japan Information Center of Science and Technology 
http://www.jicst.go.jp/ 
16 Agency of Industrial Science and Technology 
http://www.aist.go.jp/ 
ADVANCED SEMICONDUCTORS 
17 The Semiconductor Subway 
http://www-mtl.mit.edu/semisubway.shtml 
18 Nanotechnology on the WWW 
http://skyler.arc.ab.ca/~morgan/Nano.shtml 
19 Mercury Cadmium Telluride Photodiodes 
http:/enuxsa.eas.asu.edu/'buckner/mct.html 
20 II-VI Semiconductor Home Page 
http://www.enc.hull.ac.uk:80/AP/G26/ 
21 Heriot Watt Diamond Group 
http://www.hw.ac.uk:8080/cheWWW/DIAMOND/group.html 
22 The University of Michigan High-Performance Microprocessor Project 
http://www.eees.umich.edu:80/UMichMP/ 
23 The Center for Compound Semiconductor Microelectronics 
http://www.ccsm.uiuc.edu/micro/ 
24 Optics and Photonics 
http://white.nosc.mil/optics.html 
return more hits than any other tool. 
For example a general Lycos search 
on "Gallium Arsenide" returned 138 
hits covering topics from government 
programs, to GaAs MESFET side- 
gating (1). Once an item of interest is 
identified from the title, links to other 
sites almost inevitably flow. The 
challenge is to keep focused on your 
original search topic without getting 
sidetracked. 
[Note that in the Figure, under each 
document itle the "URL" or Uni- 
form Resource Locator" is given. This 
is essentially an address for the 
document i.e. a way of specifying 
exactly where it is on the Internet. 
To access the full text of the docu- 
ment listed, enter the URL into the 
appropriate point on the Web brow- 
ser page.] 
Lycos is such a popular tool that 
searches often take a long time (i.e. 
minutes) to complete, or even fail 
entirely, due to user overload; a 
helpful chart of peak usage times to 
be avoided is provided. In addition 
there are many other search engines 
available, each with different features 
and capabilities. Most can be accessed 
directly from the menu of Web 
browsers, with Netscape being parti- 
cularly good in this respect. 
There are a host of other widely 
used search techniques and informa- 
tion services on the Internet including 
telnet, ftp and gopher. Telnet requires 
the use of a text-based terminal 
emulator to let you directly access 
remote computers and is very useful 
for scrolling through vast text-based 
reference libraries and searching re- 
mote databases. FTP (File Transfer 
Protocol) is used for transferring large 
files, such as pictures or software, 
from one computer to your service 
provider's machine from which it can 
be downloaded on to your own 
computer. Gopher  sites organise 
their content with a menu of text- 
labelled choices; the user simply 
selects one, which may then result in 
the display of another menu provid- 
ing further links; several search tools 
such as Archie and Veronica are 
available to help you locate specific 
files. All these techniques, and others, 
can be used from the system prompt. 
The power of the WWW is that it 
integrates these services into a uni- 
form resource. 
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A Selection of WWW 
Sites 
Even with the availability of powerful 
search tools, finding the relevant i em 
on the WWW can still be a slow and 
frustrating procedure. The remainder 
of this article highlights ome useful 
places for readers of this journal to 
visit, with a cross section of govern- 
ment, university, and commercial sites 
(2). 
1. World-Wide Web Home 
Of the many possible starting points 
to find out about the Web, this site is 
one of the best. Maintained by the 
team at CERN (European Particle 
Physics Laboratory) which originated 
the WWW, it provides many useful 
jumping off points, including a listing 
of all Web servers worldwide. 
2. The InterNIC 
The InterNIC provides a general 
introduction to accessing and using 
the Internet, and Network Connec- 
tion. Provided by AT&T, and par- 
tially supported by the National 
Science Foundation, the InterNIC is 
a good starting point for newcomers 
to the Internet. 
3. Internet Tools Summary 
Probably the most exhaustive listing 
of Internet search tools, as well as 
providing a great deal of other useful 
information on how to use the 
Internet. 
4. Commercial  Sites on the Web 
How do you find out if a particular 
organisation is on the Web? There are 
many possibilities, but a quick and 
easy way is to check at this site which 
registers most of the commercial nd 
government organisations on the 
Web. However the listings here are 
by no means comprehensive; if a 
search comes up with a blank, try 
alternatives uch as a Lycos or 
WWWWorm search available for 
example directly from the menu of 
Netscape browser software. 
Commercial activity on the Web is 
accelerating rapidly, with telecommu- 
nications, computer, and semiconduc- 
tor companies all well represented. 
Most corporate Web sites provide 
information on company profiles, 
product data, financial reports, press 
releases and R&D. 
US companies dominate by far with 
notable sites including IBM, Honey- 
well, Motorola, Rockwell, Cray Com- 
puter Corporation and most of the 
leading PC and software suppliers. 
European companies have been 
slower to get on-line, but many of 
the major players are now there 
including Philips, Ericsson, Nokia 
and Siemens. In Japan, nearly all of 
the major electronics companies have 
Web sites including Fujitsu, NEC, 
Sony, Hitachi, and OKI. 
5. International Society for 
Optical Engineering (SPIE) 
SPIE is a non-profit organisation 
dedicated to advancing research and 
applications in the optical sciences 
and its Web site is packed with useful 
information. Of particular interest is 
the 'Gateway to Photonics Informa- 
tion' which provides links to other 
relevant sites, information on optical 
standards and news from SPIE and 
other organisations. 
6. US Patent Office 
Maintained by the Internet Multi- 
casting Service, this a remarkable 
free resource. A complete search for 
the latest US patents (1994 and 1995) 
is possible using a key word search 
facility and the full text of any patent 
can be downloaded. An example of a 
search for patents on ZnSe blue lasers 
is shown (3). 
7. Advanced Research Projects 
Agency Electronic Systems 
Office (USA) 
ARPA ESTO focuses on supporting 
electronic systems technology for 
smaller, lighter and more mobile 
information systems, by investing in 
basic research in key sciences and 
technologies. This Web site provides 
data on the electronics and related 
research sponsored by ARPA ESTO, 
as well as information on solicita- 
tions. 
MIMIC and MAFET Programs: 
Within the III-Vs community ARPA 
ESTO is best known for the MIMIC 
program, run by Eliot Cohen and 
Lisa Sobolewski. The Microwave 
Systems link leads to a document 
providing a useful overview of MI- 
MIC. An article by Eliot Cohen 
entitled "The Impact of the US 
MIMIC Program on MMIC Technol- 
ogy and Applications" is also avail- 
able here. Following the conclusion of 
the MIMIC program in August 1994, 
the MAFET (Microwave Analog 
Front-End Technology) program 
3. Searching the US Patent and Trademark Office for ZnSe Blue Lasers 
The syntax 'zinc AND selenide AND blue AND laser' returned 31 hits, 5 shown 
below. 
Patent No. Issue Date Assignee Title of Invention 
05299217 29-03-94 Hitachi Ltd Semiconductor light-emitting 

















Inverted integrated hetero 
structure of group II-VI 
semiconductor materials 
including epitaxial ohmic 
contact and method of 
fabricating the same 
Reflector for laser end-face 
and method of manufacturing 
the same 
Method for epitaxially 
growing a II-VI 
semiconductor 
Semiconductive devices 
utilising MgTe, MgSe, ZnSe, 
ZnTe and alloys thereof. 
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aims to extend the technologies 
developed. Details on MAFET are 
provided, with the main objectives 
including; reducing the cost of design- 
ing MMIC components and subas- 
semblies, improving the infrastructure 
developed under MIMIC, increasing 
functionality of MMIC chips, devel- 
oping cost-effective components, and 
establishing a self-sustaining econom- 
ically competitive US base of MMIC 
sub-system product suppliers. 
8. Materials Science Business 
Opportunities at the Lawrence 
Berkeley Laboratory 
This is one of many excellent sites 
which are a must to visit for compa- 
nies which wish to exploit echnology 
developed by the US government. 
The LBL (home page at http:// 
www.lbl.gov/) is a US national 
laboratory, with 2,700 employees, 
managed by the University of Cali- 
fornia for the Department of Energy. 
LBL's research produces many tech- 
nologies with commercial value and it 
encourages collaboration with indus- 
try. A comprehensive list of the 
business opportunities in materials 
science is provided, for example: 
Controlled growth of Semiconduc- 
tor Crystals: LBL has developed a
liquid encapsulated vertical gradient 
freeze technique which prevents ran- 
dom nucleation and sticking during 
the growth of GaAs single crystals in 
pyrolytic boron nitride crucibles. 
Diamond Film Nucleation: LBL's 
new diamond film nucleation techni- 
que provides a way of "pre-seeding" 
the substrate prior to the CVD 
growth process, without scratching 
the surface. 
Improved GaN Films: LBL re- 
searchers have developed novel meth- 
ods for improving the quality of GaN 
films for use in the fabrication of blue 
and UV optoelectronic devices. 
9. Ballistic Missile Defense 
Organisation (BMDO) 
The BMDO is the renamed version of 
what originated as the Strategic 
Defence Initiative. Its main goal is 
to develop defensive systems to 
combat heater and strategic ballistic 
missiles. This site has links to BMDO 
centers containing databases on R&D 
programs. 
Diamond Technology Initiative: 
The BMDO Innovative Science and 
Technology (IS&T) program began 
the Diamond Technology Initiative in 
1986, with the aim of bringing the 
promise of diamond coating technol- 
ogy to missile defence uses. In the 
process, the BMDO encourages com- 
mercial use of diamond technology. A 
56-page report covering the programs 
is available free from the BMDO 
office (703-518-8800 ext. 500). 
10. The National Technology 
Transfer Centre Home Page 
Another very good site with huge 
amounts of data on US government 
technology programs. The NTTC is 
the hub of a national network linking 
US companies with federal technolo- 
gies which can be converted into 
commercial applications. The site 
includes a powerful telnet search 
facility which enables the user to 
identify the specific technology of 
interest. 
1 1. The Technology 
Reinvestment Project 
Focused Awards Development 
The TRP is a six-agency (including 
ARPA) dual-use technology invest- 
ment effort that aims to apply defense 
and commercial resources to develop 
dual-use technologies. For example, a
2 year $11.9 million program, was 
recently launched on "Short wave- 
length Optical Storage". With IBM 
and Philips Electronics the main 
corporate representatives, the goal is 
to develop a rewritable optical storage 
system exploiting blue-green lasers. 
The site will shortly have details on 
the FY95 TRP solicitation. 
12. I'M Europe Home Page 
An initiative of DG (Directorate- 
General) XIII, the Information Mar- 
ket (I'M) Europe Home Page is the 
starting point for finding all you need 
to know (and more) about research 
and technology programs upported 
by the European Commission. Links 
provided include a section on Current 
Calls for Proposals, a review of EU 
Programmes related to the Informa- 
tion Market, and the Fourth Frame- 
work programmes (which follow on 
from ESPRIT). From here it is also 
possible to access CORDIS, the 
Community Research and Develop- 
ment Information Service, a search- 
able database of EU programmes. 
13. The ACTS Programme 
Selected here as an example of the 
detailed information which is avail- 
able on European programmes. The 
Advanced Communications Technol- 
ogy and Services programme ad- 
dresses Europe's needs for future 
communications technologies. Com- 
pound semiconductors, both GaAs 
and InP, are expected to play a 
critical role. The programme is 
divided into 6 Areas, with ones of 
particular interest including Photonic 
Technologies (Area 2), High Speed 
Networking (Area 3), and Enabling 
Mobile Technology (Area 4, subarea 
3). 
14. WWW Servers in Japan 
A good starting point for exploring 
Japan's activity on the Web, this site 
provides information in both Japa- 
nese and English. A fairly compre- 
hensive listing, by geographical 
region, of Japanese companies, uni- 
versities and government laboratories 
on the Web. 
15. The Japan Information 
Center of Science and 
Technology 
The JICST acts to promote science 
and technology in Japan by collecting 
and disseminating scientific and tech- 
nical information, and putting to- 
gether databases. The Home Page 
provides links to many Japanese 
technology centres, including most 
of the main government research 
institutes. Links to NIRIM (Na- 
tional Institute for Research in Inor- 
ganic Materials) lead to an overview 
of its pioneering work on superhard 
materials, uch as diamond and cubic 
boron-nitride. 
16. Agency of Industrial Science 
and Technology (Japan) 
AIST's goals are to "stimulate and 
promote scientific and technological 
creativity and to distribute and trans- 
fer results". A useful overview of 
MITI's technology policy can be 
found at this site. AIST also supports 
basic technologies for future indus- 
tries such as new materials and 
superconductivity. Research labora- 
tories under AIST include the Elec- 
trotechnical Laboratory, one of 
Japan's leading academic entres for 
Silicon Carbide. 
17. Semiconductor Subway 
The Semiconductor Subway Web site 
@ WWW FEA~"~E M 
is cleverly constructed as a subway 
map with each "stop" on the line 
being a link to semiconductor and 
microsystems related information, 
including fabrication facilities, re- 
search activities and standards work. 
The subway is maintained by the MIT 
Microsystems Technology Labora- 
tories, which invites visitors to add 
their own links. 
18. Nanotechnology on the WWW 
Maintained by Canada's Alberta 
Research Council this site contains a 
wealth of useful inks and information 
on all aspects of nanotechnology, 
including nano-electronics and nano- 
photonics. 
19. Mercury Cadmium 
Telluride Photodiodes 
Selected here as an example of the 
type of useful review papers that can 
be found on Web pages. This site 
holds a fully referenced review of 
current HgCdTe photodiode technol- 
ogy by Benjamin Buckner at Arizona 
State University. 
20. II-Vl Semiconductor Home 
Page 
The "unofficial" II-VI Semiconductor 
home page is maintained by the 
School of Engineering and Comput- 
ing at the University of Hull and aims 
to unite groups in the field via the 
Internet. It provides links to other 
useful resources such as research sites 
in the field and conference listings. 
21. Heriot Watt Diamond Group 
Almost all major universities are now 
on the Web and this site is a typical 
example of a university home page. 
The group conducts research on the 
deposition and analysis of diamond 
thin films and applied research into 
applications. As well as profiling its 
own activities in some depth, the site 
provides links to other diamond 
groups. 
22. The University of Michigan 
High-Performance 
Microprocessor Project 
Led by Richard Brown, a team at the 
Dept of Electrical Engineering and 
Computer Science at the University of 
Michigan has been at the forefront of 
developing GaAs VLSI microproces- 
sors over the past few years, mainly in 
collaboration with Vitesse Semicon- 
ductor. This site documents the 
progress of the "Aurora" series of 
GaAs microprocessors. 
23. The Center for Compound 
Semiconductor 
Microelectronics 
The CCSM at the University of 
Illinois is one of 21 National Science 
Foundation Engineering Research 
Centers (ERCs) in the USA. ERCs 
are cross-disciplinary research and 
education facilities in which academe 
and industry work together. The 
CCSM specialises in OEICs (optoe- 
lectronic integrated circuits) and their 
implementation i optical intercon- 
nect systems. 
24. Optics and Photonics 
A key Web site for the optoelectronics 
community, with categories on optical 
computing, material science, optical 
thin films, all providing a wealth of 
useful inks to other related sites. 
Future Developments 
This brief tour has covered not even a 
fraction of the information available 
on the Web, and the Web itself is just 
one of the many resources available 
on the Internet, although certainly the 
most popular and fastest growing. 
The current frenzy of activity is just 
the beginning of a long term develop- 
ment. 
For the average user, with a PC and 
modem, accessing information on the 
WWW is still slow, and plagued with 
bugs and program crashes. As the 
software improves and as the com- 
munications lines are upgraded, the 
Internet in general, and the WWW in 
particular, will emerge as the precur- 
sor to the much heralded "informa- 
tion superhighway". 
Magus Research (London, UK) is a 
technology consultancy specialising in
advanced semiconductors. Simon 
Lande, the founder of Magus Re- 
search is the author of Elsevier's 
report "GaAs Electronic Materials 
and Devices: A Strategic Study of 
Markets, Technologies, and Compa- 
nies Worldwide". 
Simon Lande can be contacted at 
lande@magusres.demon.co.uk 
Tel/fax + 44-181-446-2505/6483. 
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V&SP Show Sold Outl 
The 1995 Vacuum & Semiconduc- 
tor Processing (V&SP) exhibition 
due to be held in Livingston Scot- 
land, on June 14th and 15th, has 
completely sold out of exhibition 
space. This is despite an expanded 
floorplan making the exhibition 
twice as big as its predecessor in
1993! 
"Exhibitors from the UK, The 
Netherlands, Germany, USA, 
France, Belgium, Austria, etc. 
have flocked to the event since its 
return to Livingston was an- 
nounced last year," says Trident 
Exhibitions, Marketing Manager, 
Alex Janes. The event is once again 
paired with the associated Instru- 
mentation Exhibition as before. 
V&SP has, however, changed 
somewhat since its last appearance 
- "There is greater emphasis being 
placed on product demonstrations 
and training. A full program of 
Technical Seminars, chaired by Dr 
Neil Downie, Chairman of JEMI, 
will cover vacuum technology, 
contamination control, photolitho- 
graphy, deposit ion/sputtering/ 
CVD/plasma and other new tech- 
nologies and developments in the 
industry". 
At the time of going to press, just 
under a hundred companies mean 
that all the space was taken. A 
glance at the impressive line-up of 
companies hows that the visitor 
will be assured of a good cross- 
section of OEMs, trading compa- 
nies and information providers, 
including III-Vs Review. 
Contact: Trident Exhibitions, tel~ 
fax: [44] (0)1 822 614671/614818. 
Spire CZT FPAs 
Thanks to a DoE grant, Spire 
Corp., MA, USA, is to develop a 
new Cd(Zn)Te x-ray focal plane 
array (FPA) for medical imaging 
based on MOCVD. A CZT layer 
will be grown on one side and a 
HgTe layer on the other of the 
~hotodiode; arrays with 100 x 100 
micron pixel size will be made and 
tested for pixel-to-pixel uniformity. 
Spire has also gained an award 
from the NIH to develop inte- 
grated CdTe/CdS PDs on ceramic 
scintillators for more efficient XCT 
for body and luggage imaging, for 
example. 
